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(57) Abstract: (KJ 
PROBLEM TO BE SOLVED: To increase the capacitance of a 
capacitor, while meeting requirements for alignment margin 
and electrical isolation of adjacent conductive films by 
making the interior diameter of a through-hole larger than the 
opening and contact part. 

SOLUTION: On an Si substrate 1 are formed a field oxide film 
2, gate oxide film 3, a gate 4, an insulating film 5, a silicon 
nitride film 6, B-contg. phosphosilicate glass-made 
interlayer insulating film 7, a silicon dioxide film 8, a storage 
electrode 9 and a counter electrode 1 1 of a capacitor and a 
dielectric film 10. To form through-holes, the layer insulation 
films 7, 8 are formed from two or more layers which are 
different in etching rate. After the through- holes are formed 
by an anisotropic etching, they are formed by an isotropic 
etching, utilizing the etching rate differences. The through- 
hole shape can be determined as desired according to the 
insulation film structure. Thus it is possible to increase the 
capacitance of the capacitor, while meeting requirements for 
alignment margin and electrical isolation of the adjacent 
conductive films. 
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mwizw&ztvK~nn^mmM&t*:'£tsm fe 

t k, f£M0S fet ^SoteSSffiik, BSftWBIfcJBJftSfi 

—Hi—)Vt , Wcz.fV— if--)Vft<ry}?t!:< k l>-~&lzBf&. 
^fitz^^f^^ kSr^U Mi, %MW> 

t k, ismosfet zmotmmt. immm^m&^ti 

-tf— /Uk, t£7./t— ^-^fl^SK kl>— UlzBfc 

cDT-mmmsLmmtz&tsms fet ^m^-thnnb, 

Kmos fet £?f 3«I^ii&ii)l£ffM-r&xgfc, m 

mm^zwm%mmm>'yt£< t ^-^ztmtK 

£XSk , fg^;u-*-;H*i^ : 2r< k SPt-^-v 

<o^«i«6»«wk**trtos fet zBm-&xmt, 

fgMOS FET 5rSoaSt*^«5Ji)8ISrmi-«»xek, fg 
-/USrffM-f&Xgk , Kx/P— #— /H*W>iJ«flr< k 

co^nmmummt z&tsms fet £?fM-f &x*ik , 

fgMOS fet &£3*ftt£JK£^l£-fSXgk, ftttttKfc: 

i 0 1 F*]gB^* i; i|iOl£V">x;P-*-;PS:JfM-tl)XS 
k , ISx;i/-*-/H*lco^< k t>— ISte^-W^^S: 

j&at-t s xsk t i k * «ra k -r * ^mftmm^m 
coT-m^ummmt^^tsms fet s-^-r^xsk, 

fgMOS FET fcUdlfeWRfcJBJiW-SISk, S8ft»KtC 

&Xgk , p[x;W-*-/H^<0^< k t— SStc^ 
*;<5^£«Mtt-*x§k Sr-irtri k *mw.t-$-hm& 



[000 1] 

[00023 mmtnmLx. 7*huv^97^i 

[00033 

[^*«sffi3 04 (a) , (b) \m.^m^wmx-hh . 

HfcJsv^T, lti^mWfcattaHR, 2147 * -;H<IJHI: 
j§§tr*>.s> . 

[00043 e&fcftcti. ^/ti'fxyffhWf&b 
<7)X/\,—fr-)Wmmi&W.£tzli J r-->*J& : Vik%:-*X 

b&ay^bk^S^b-tbfe^kO, t>tlE^.W 

[00053 4fc. ny^^b-SBtcfeV^Tt^-M^ 
CiBiVL^* , H4 (a) IZJjkZtlZ, X 0 IZ, 

a>?7b OB&Ltfy- hl/ZftLXd ES^T'ft -? *C 

2*&®zBi8.Lx&%-mwz£ 'om^mcomm.wfi 
~thzt\ l zmm* ! %tt&. 

[00 063 04(b) COXolZ, ^V99Y<rm$&<&L 

[00073 ^-^t, 

;tl:liat!lA i l)D, <I^i ■3 : 5rWP^M^5:iS<^ 
5fc«>0*»Sr*Rk LT, t'-y h«3^^h*jtt 

xmmmix L&ot\^o Piffl**** . 

[00083 

[«W**«WiLJ:dkf 41WI3 *« B ^i. ^a-^V^ 

^^»k W«IRk W««6Wi-*<0B**»»fe 

Loo, df-vyN-x^coS»S:ti*Df SikSrSWk-t 

h. 

[00093 

1 ) ^famfo±izB&Zfttey-hb*nMMlzBf8. 

zttfc-ttn^mM.wimi&kz&mJs fet k, mo 

S FET §rSo^»Mk, »«M»IRfc:msnjaoK^tt 
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b , i$.X>l<—-fc—/U\*\cr>'J>-%:< b h—ffiltZMtfLZtitt 

rJ^?t£Hl>. fitx/w— *— /Mi. ^ffigPiOtrt 
*^*W<#*SftTV &S^«i 

S<lfe-»<O^M«rt£ttfSWi:t*ttMDS FET t, ISMO 
S FET ^*J«te»Jft3*^>BPF« 

b, &*)V—fc-)vn<rx)?tc<t%>-- mz&tfLZtitz* 
3, , **W± 

3 ) *w(M6K±fc:y- h t ^(mmiz-M^mm, 

ttm&t.iiitms mtm&t&JMk, KMOS FET 
t , m.X)V—ib—)Vp\<r>'}?ti:< b h— mz**^;/?* 

4 ) ¥*wfcE*LLfc:y- h t *<mwiz--ttco^nim 

tWRWk**tfMOS FETtJBft^SXSi:, ISMOS FET 
£«3*^*>ttl8K*#Jfct4Xei:. iSKSRKCK 
^tttt«tfc«tf>4*&< b i>—JjizmWiLR'i$ffl&R 

5 ) ^m^u±i>zy~ h b zvmmz— nwrwym. 

«fi«i:£*tfMOS FET^JUrtETiXSi:, SEMOS FET 

s m o mm * # s xg t , is!&s§i(;:i 

«««<04«$r< t 4>-^rfc:»«Lflo*lIia{i 0 i> ASP 
<r)^fi^<r)fc\wv-*-)VZffi^&JMb , f£x/P 
-ft->\sftcr>'J?%:< b i>~Mlz*Ws?£Bfct&X 

nbz-kts^mftgimnwmijm, *sv^(i 

6 ) *Mwfcs«u:fc:y- b t ^nmiz-n^'&wz 

Wm.mb*^tsWS FET£»J*-f4X!Si:, MMOS FET 

*m 3 ^»«^»«-r xs t , Kf^i££KroGft& 

8) ffiiE3*fcJ44tc*JVvt. flgsOJS^gfrJNi^'tix 

v+yy\ l zx^xwfo%Khm£mm<mmim, h 

&U4 

Jt^rttx -y ^ y y b ^*ttx >y V 0 jg LT fib 

ti, mvmLcoM&mjj&^yi-yrii^x'b&tm 



[ 0 0 1 0 ] m 1 (a) , (b) Ji#f6BH<7)E«KBHerc * 

K SlittlMK, «ia-fk^y3V(Si3N 4 ) M, 7(4« 
BMfi»BrC , #ci^** , JX^»^5^(BPSG)|«, 8(4® 

mmmx'-mt^ <si o 2 ) m. m**/^?co 
wmmm, wimrnftm, lut^^^^n^mmx- 

[00li]*HBK-li, ^-e/iisfayffhttih 
a>z.)V—-fc-)\s<?j&tt.Zmi (a) <7)J:3£, IP!Pig& 
ffigfl) &t/3y??ba5 (JKSB) ±0<>. l*Jg|50*-/l^ 

[0012] i«rtat<o*-/w€Uitl*^*)if*l§*# 

Z b tfX'Z 2 3. TfUfh Z b 

f - h cT)^^ 6 2 M J2Lh«)irc»* t . S*ttx >y 

i 0 x -y 1^- h £7)H5:f TO LX Bf&t h . 
[0013] KSRJRcoflKtCJ: , 
*{4ffiRK»5K>.|. - b ifX'% . 01(b) o Cfi> i 
ktT'^S. iridic, *fKgJ4MP«at/3y^^ 

[0014] 

mx'$>&. 

[0 0 15] 02(a) tfcV^T, pMS^'J 3 v(p-Si)3fi 

2jml, 7 -< ->v mimizm£titzft&.mmz%: 

[0016] mffi^(CVD) -SttJ: O . Jf S 1 

tC/J$ 100nm<OSi0 2 JK5A^^L?t^, UV^^-fX 
gfcg#14x y^y^£ffl^T/^-xy^LT, MOS 
FET 0)y-h*»)ftt4. 

[0017] <XV>T*. hSC/'7 -f h'BftRtv 
x^tcLT, 0^^5^-y(P + ) trx*7WP— 20 KeV, F 
-X* 1E14 cm-2Ti£AU MOS FET WV-X, Hl^-f 

[ 0 0 1 8 ] 02 (b) tCt>V>T, 100nmcOSi0 2 ^Sr 
iJcv^-CS^Tttx-yf-^UT^ H^^-^X 
^--f 55r^-TS. 02(c) t-fctvc, CVD ffitcj: 
0, »Z 100nm<7)Si 3 N 4 & SbW $ 2//mcOBPSG^ 7S: 

[0019] <JCV>"C, WX:cr)&m'%M%ftX'Vy#W& 
cOSft^aJrtroTBPSGK 75: U 70- LX£m$ffli:¥- 
mtth. ZZX', Si 3 N 4 H 6<7>TW::Si0 2 ffil£fcvvt 
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[00 20] &V vr. CVD ^tCi 0 , ff5 200010(7)5102 
BS 8£j&&tS. ^^Si0 2 M 8(ix;i—*-;Hg^B$60 

[00211 ac^f. 7*huy^77^xgtio, 

IrVC. Si0 2 H g&tffiPSGR 7*, Si 3 N 4 J& 6i:iMfRJt^ 
&&X.y^y^//X(fylJ;tti\ C 4 F 8 +Ar + CD +0 2 >Sr 

oTV>^Si 3 N 4 ffil 6£H#ttx.y^y^U X/l—Jfc- 

[00 22] <XWC, »»(HF)«HS¥<0«&ttX-y f-y 
^Cj; 0. X-yf-l^-hOll£fiJfflL-CBPSG)BI 7£gS}R 

[0023]^fc, V-x, HW>fyiAi*aj^4x;W 
-*-/U±y-h 4±4"Cgy r "0^<?>"C. Si 3 N 4 BS 6 
C7)X-yf-y^^J«lttA<t5-^*>^V%fc, X/W-*- 

[0024liit, ayj'^bg^l^t^, 7* 

-*-Mfi7 4 -)V KKfciLt* tWC L 4 a #\ Si 
3 N 4 J& 6cOX>y^-yi?"c0^ll4(a) CO<fc otc7 4 —IV 
KBWfcJRfc A v *Si/«f * a- > ^ * L T . 

[0 0 2 53 03(d) fcfeWC, CVD Sti"). K> A,* 
£vU5J9S lOOnmW^y^U 3>1«£fiS.*-r&, ft^f 

[0026] &ivc, cvd stcJ; 0 , 9co$m 

IzmZ 5nm<7)Si 3 N 4 HlOSrJfcftL. Si 3 N 4 RIO 

zmtLzm%temzBf&-*z. mz, cvd mz±<o, 

D/C&-SvU:JS3 lOOnmco^y^UnyRSr^L-C, 
*^v?Ottftlffiill£^J#;-$"S . 
[ 0 0 2 7 ] fcWC". 7 * h U V/77 4 xatct 0 , 

c7)Si 3 N 4 |»OBSP15S:»Jfcr4. 03(e) tCfcWC, CV 
DSCiO, fttgX^StcWS 350n*OBPSG|R16&l&* 
L, BreGKl6£tJK*>*tt-C'J7a-L"t*« 



[00 28] iif. BPSGlftOftfcOtSiOjKSjSSL 

>fXSt*J: *) , BPSGRl62rX-y^-y^LTb" 
•y MI<05l#aiLaP<7)BPSGR<O^P17Sr^'rS. 
[0029] Z\Z\T, *^;-<>>i?<?)ftMxii-fc-M%cr> 

6. ftwr, CVD mz£K), Ti, TIN, H»W(=Afit 

ni8£j&£-f6. 

[00 30] Z.cr,XolZ, mnMRxs^yfth&T 

mmzm^iz'ti ozt tfx*z s . 

[003 1 ] HM^ffit(2) : 02 (c) fci5 

[ 0 0 3 2 ] 02 (c) KtJV^T , 

U^WC^-y*»JiW*. -€-<0«, Si0 2 M 8&VBP 
SGM 7£Si 3 N 4 R 6i:«oaS!Jt<0*>Sx-yf-y^/fX* 

BPSG>Si0 2 >Si 3 N 4 

JjtOXvfy^'X, CT^Jf, C 4 F 8 +Ar+ CO +0 2 

c: t , BPSGMo«i^-[6]c7))i:* i ' o izws&mcommzm?? 

[0033] <XV>-C, Si 3 N 4 K 62r^ttx-y?-y^t 
"CMOS FET CO"/— X, H^^^lA5r^tii-f-|)X;l^-*- 
;H3$rffM-T^, -t7)Si 3 N 4 IK 62:^7314x -y f-y^i" 

^cOX-yJ-l/-h* s 
Si 3 N 4 > BPSG >Si0 2 

OHffiSftiXvfym. SF 6 +HBr Srffl 

VM>t, Si0 2 M 8&U='BPSG)K 7COX-y^->-^fc{tl.BP 
SGR 7CO«7j(6j<7)^ { 0^#V^-&(C{i, 

;K03BttUH 1 (a) coJ:3tc, v^^t^r 

[0034] ±fc. iram^ffia* o 0 

Kb) wiotc. If-^coMt^l.. &*z, zcom 
•&Wirt«SS:*# <-r^x-y^>-^XST'ii:Si 3 N 4 K 
6?)i .yf-y^Sr*toT^-l.cOT-XSlMt{±^t^rv^ 
[003 5] : SSttOJBWU) &l>'(2) 

•cii^^^'v^ k t*-y bm^ta L&zmtifizmn lx 

[0 0 36] 4?t, ^-vrti/Wayf? YliZ 

»lts as^T»« ltv">i> tfm&<r>tm.-&fo^z x 
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mmnjmu) ■■ mm^&ma) (2> -m*^*^ 

hW3\ * ffi L«£H1P Ufcttt. ***i'9 *J8f£ LX 
[0037] ifc, ^^3^^ bSr^— 

)V-*-)lZm$L-th^-v^>yZ> Si 3 N 4 MLbOBPSG 

ss&* ftio^x -/ f - y y\mn®.3- fx- 

[00 38] 

[01] *5BW<0WIKBBEI 
[01] 



[02] *%.tycr>mmcoBM(\) <7>mwm 

[03] *fMB<0StatfMBJB(2) WSWIH 

[04] fe&m<r>m.wm 

2 7 4-/H*UHfc)R 

3 y-MMJi 

4 y-v 

5 m&m 

6 M-fC^'J3y(Si 3 N 4 ) m 

7 JMBKttM-CiKa v** 0 X (BPSG) §£ 

8 Jg BtttatlR'CaRfcv' 'J 3 > (Si o 2 ) M 

io mmkm 

12 mmL®.Wk 

13 X^— 

14 tTyMRa^^baWMPSGIl 

15 KvVma-yfthWrtSizHiW&MU 

16 BPSGH 

17 b' y h«S3y^^ hg|5<7)BPSGffit<7)|ffiP 

18 t'-yhSfc 

[02] 



(a) 




(a) 
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1A 
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f» 5 £ f 2 
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